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Optical imaging using fluorescent contrast agents has become an interesting tool to
differentiate diseased lesions from normal tissue. However, several sensitivity
characterizations may strongly influence the time-dependent fluorescence
measurements. Herein, we present a numerical model based on the finite element
method that allows the simulation of time-resolved reflectance and transmittance
signals from heterogeneous media mimicking breast tissues with an embedded
fluorescent object (tumor). The influence, on the computed signals, of several tumor
depths, as well as various fluorophore concentrations and several fluorescent
markers targeting are analyzed. The results show the possibility of uncoupling
location depth from the shape of the target. Therefore, the analysis of the time to
reach half the maximum intensity is validated as a good localization scheme. Then,
the transmitted data show that the maximal detected intensity at the bottom of the
medium is very sensitive to the dye concentration but not to the tumor shape.
Moreover, the strong competition between concentration determination and
fluorophore distribution is presented. These results will lead to a better detection
and localization of tumors.
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